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TOPO * S03 84-203272/47 ★ SU 1081-610- A ; 

Thermal flaw detection process - based on ultrasonic response j 
: and signatures from heated areas for fuller Interpretation 
TOMSK POLY 25.10.82-SU-503213 
(23.03.84) GOln-25/72 

25.10.82 as 503213 (140AK) 
i Object (1) with, e.g. defects of the type of interrupted continuity 
I (2), inclusion with altered thermophysical properties (3), altered 
j surface optical properties (4) such as darkening, is exposed to 
I thermal source of pulsed radiation (5, 6) and contactless 
; ultrasonic receiver (7), registering reflected waves (8) to 
j electronic unit (9) with indicator (6). Optical registration channel j 




has sensor head (11), electronic unit (13), indicator (14). 

The object is moved at constant velocity under heads (7, 11), : 
chosen from pulse recurrence frequency and characteristic 
defect dimensions, so as not to miss defects. An area of raised l_ 
temperature results from thermal unit (5), varying from 0.1 to j 
1.00 mm. The acoustic pulse from defect (2) is converted by j 
receiver (7) into the electrical voltage Uak via chain (7, 9, 10). 
s Similarly, temperature signals arise from the defects through 
j the IR detector (11) and are converted to electrical signals Ut. 
\ The double system will permit interpretation of the defect type by 
\ comparing the acoustic and temperature responses, forming a 
| valuable tool for deciding the form of defect. 

f USE/ ADVANTAGE • The defect detector applies to work with 
\ multi-layer cemented or soldered constructions. The object is 
L_ iV or Lr e ii^ ble test * Bui.11/23.3.84 (3pp ^vyg.Nt^/1) _ 
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(54) (57) CnOCOB AKTHBHOIX) TEnJlOBOIX) 
KOHTPOJ1H HEOEKTOB , BioiHwaictnHft HMnyjitc* 
huh HarpeB hctomhhkom HSJiyMeHHH 
oSteKTa KOHTpoJin h perHCTpauwio ero 
TeMnepaTypHoro nonn, o t ji h h a jo- 
m h ft c k ieM, uto, c ue-nbw no Bti— 

UieHHH .flOCTOBepHOCTH KOHTPOJ1H, HOnOJl- 

HHTe/ibHo b oO'beKTe kohtpotih perw CTpK*- 
pyroT axycTHMecKHe KOJieCaHHH , hhhuhh- 

pOBaHHbje HCTOHHHKOM H3JiyM6HHH , H 

no coBnajieHHio aMnnHTya aKycTH^ecKHX 
h TeMnepaTypHux Ko/ie6aHHfi onpeaeJunoT 
j5e<J>eKThi oSteKTa kohtpojih. 
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HaoCpeTeHHe othochtch k Hepaapy- 
maiooieMy KOHTparao h mokgt Cute pea- 

JlH30BaHO npK KOHTpOJie MHOrOCJlOftHHX 

xjieemax hjih nanHux xoHcrpyxuHft, 

M3BecTKu cnocoCu aKTHBHoro TenJio- 
Boro KOHTponH , npeAHasHaweHHbie Ann 
peuieHHH 3a«aw nepa3pymaKiaero xohtpo- 
jih, BKJi»MaKHaHe HenpepuBHbifi HarpeB 
eSbexTa xohtpojih h perHCTpauHw TeM- 
nepaTypHoro nojjn noBepxHocTH o6bex- 
Ta ClJ. 

HexiocTaTKOM flaHHbax cnocoeoB hb- 

JTfleTCH HH3KaH wyBCTBHTeJlbHOCTb . 

HaH6o/iee ©jihskhmk H306peTeHHK) Tex- 
HH^ecKHM peuieHHeM HB/ineTCH cnocodaxTHB- 
Horo TennoBoro xohtpojih ^K/iiouaKnaHfl hm-j5 
nyjibCHHft HarpeB H3JiyyeHHeM oObexTa 
KOHTponH h perHCTpauHw TeMnepaTyp- 
hoto no/in [2], 

HexiocTaTKOM H3BecTHoro cnoco&a 

HBJIHeTCH HH3KaH AOCTOBepHOCTb KOH- 
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06bexT 1. xohtpojih, coflepaacjHft 
Ae<t>exTN 2 - 4 , nepeMetaaeTcn co cxo- 

pOCTbK) V OTHOCHTeJIbHO npHeMHHxa 7 

yjibTpaaByxoBbix KbJie6aHHft h onTHwec- 
KOft roJiOBKH Ten/ioBoro Ae<t>exTOCKO- 
na 11. CxopocTb V BbiOHpaeTCH H3 yc- 
jiobhh V^fD , rj^e- f - *iacTOTa cjie- 
AOBaHHH HMnyjibcoB, D - xapaxTepHuft 
pa3Mep soHbi HarpeBa, xoTOpoe o6ec- 
ne^HBaeT cxaHHpOB awe oObexTa, 6e3 
nponycxa Ae<t>exTa. 

Hctomhhx 5 HarpeBa reHepHpyeT 
HMnyjibCHOe H3JiyweHHe 6, 



TpOJIH", CBH3aHHa« C HeB03M03KHOCTbW 



30 



■ BHHBneHHH AecfexTOB THna TpetuHH , pac- 
cnoeHHft, HenpoxJieeB Ha <t>OHe cnrHa- 

JIOB, Bbl3 BaHKUX nOBepXHOCTHblMH H3Me- 
HeHHHMH OnTH^eCKHX CBOfiCTB, 06beM- 

hbm H3MeHeHHeM Teano<|)H3HHecxHx xa- 

paKTepHCTHK H T.A. 

Uejibio H3o6perreHHH HBJineTCH noBH- 

UjeHHe AOCTOBepHOCTH KOHTpOHH . 

yxasaHHan uejib AOCTHraeTCH TeM, 
wto corjiacHo cnocoey axTHBHoro Ten- 

JlOBOrO KOHTpOJIH He^eXTOB , BKJlWMaiO- 

meMy HMnyjibCHbift HarpeB- hctouhhkom 
H3/iyMeHHH oObeKTa KOHTponH h perH- 
cTpauHW ero TeMnepaTypHoro nojin , 
AOnOJlHHTejIbHO b obbexTe xohtpojih 
perHCTpHpykrr axycTHwecxHe xojieGa- 

jHHH, HHHUHHpOBaHHbie HMnyJIbCHblM HC- 
TOHHHKOM H3Jiy^eHHH , H nO COBnafleHHJO 

aMHJiHTyfl axycTHMecKHx h T.eMnepaTyp- 
Hux KOJte6aHHft onpeAejinioT Ae4>exTbi 

OObeKTa KOHTPOJIH. 

Ha nepTeace noxaaaHa $yHxuHOHanb- 
Han cxeMa ycTpoftCTBa, peanH3yiomero 
npeAnaraeMbia cnoco6. 

ycTpoftcTBO BxnwviaeT o6beKT 1 KOH- 
Tpo/iH, coflepKamHft Ae<l>exT 2 THna na- 
frjtJSb^Ui pyuieHHH c nnouiHQCTH 2 , ce^exT 3 THna 

06beMHOrO H3MeHeHHfl TenJXO(l)H3HMeCXHX 

GBOficTB, HanpHMep, Ten/ionpoBOflHocTH, 
neOexT 4 THna H3MeHeHHH oniHHecKHX 
cborctb noBepxHocTH, HanpHMep cre- 
neHH ^epHOTbi, hctowhhx Harpesa 5 hm- 
ny/ibCHoro- H3JiyHeHH« 6, eecxoHTaxTHbafl 
npneMHHK 7 ynbTpa3ByxoBhix xojieGaHHft^ 
HanpHMep 3MA-npeoGpa30BaTenb , perH- 
CTpHpywiUHft y/ibTpa3ByxOBbie KOJie6aHHH 
8, coexiHHeHHbift wepe3 sJiexTpoHHufl 

6JTOK 9 C 6HOXOM 10 HHflHXaUHH^ onTH- 

HecKyro ro/ioBxy TennoBoro fle<j>exTocxo- 
na 11 , perHCTpHpyxiiayK) coScTBeHHoe 
onTHuecKoe H3JiyHeHHH 12 h coenHHeHHyro60 
wepes anexTpoHHbift 6nox 13 c 6/iokom 

14 HHflHKaUHH. 

ycTpo^CTBO, pea/iH3ywee npeflnarae— 
Mbift cnocoe, . paOoTaeT cnej^ywaoHM 06- 
pasoM. 



nepHoxmnec- 
xh nonaAawmee Ha noBepxHocTb o6bex- 
Ta 1 xohtpojih,. B 3one naaeHHH ny^xa 
<t>opMHpyeTCH 30Ha noBbnueHHOft TeMnepa- 
Typu, PasMep sohu HarpeBa h coot- 
BeTCTBeHHO pasMep nyvxa HSJiyweHHn 
onpeAenneTCH mh HHMa/ibHbiMH pa3Mepa- 

MH BbJHBJTHeMblX fle<J)eKTOB H BapbHpyeTCH 

ot 0,1 no 10 0 mm. OflHOBpeMeHHo b pe- 
sy/ibTaTe jioxajibHO.ro nor/ioweHHH 3Hep- 
thh H3JiyMeHHe b o6bexTe 1 xohtpojih 
OopMHpyeTCH nocjie TepMoynpyrnx. Me- 
xaHH^ecxHX HanpH^eHHfi / pasrpysxa xo- 
f^opux npoHcxoflWT nyTeM H3nyMeHHs 
*^ yjibTpa3ByxOBbix xo/ie6aHHfl 8. OTpa- 
KeHHuft ot ne(J>exTa 2 axycTHwecxHtt 
HMnynbc npHHHMaeTCH npweMHHXoM 7 
ynbTpasByxoBux xojiefiaHHft, xoTopuft 
npeoSpasyeT ero b snexTpH^ecxHft CHr- 
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Haji V^ K . 3aTeM cnrHaJi 0 aK youiHBa- 



eTCH B 'ejioxe 9 h buboottch Ha 6jiox 
10 HHflHxauHH b BH«e . CHrHaJia , no^ 
xa.3aHHoro. Ha jwarpaMMe. fle^exra 3 

H 4 He Bbl3fa3B atOT 3 HaKHTejlbHUX H3MeHe- 

35 HHft GHTHaJia U 0(K Ha Bbixo/ie 6Jioxa 10 
HHjwxauHH. Ha onpeaeJieHHOM paccTOH- 
hhh ot soHbi HarpeBa, onpeAejineMOM 

CKOpOCTbK) KOHTPOJIH V H TpebyeNttJM 

mix paaBHTHH TeMnepaTypHoro cnrHar) 
na ot netfcexTa BpeMeHeM 3a«epwxH, 
codCTBeHHoe TenjiOBoe H3JiyweHHe 12 
oCbexTa 1 xoHTpoJift npHHHMaeTCH on- 
TH^ecxoft rojioBxoft Ten/ioBoro (HHtJipa- 
xpacHoro 1 Ae<t>exTocxona 11 , *r,ae npe- 
o6pa3yeTCH b 3JiexTPHwecxHft cnrHa/i .U T 
KOTopuft 3aTeM ycH/iHBaeTCH b anexTpoH- 

HOM 6Jipxe 13 H BHBOJXHTCH Ha 6/lOK 14 

HH^HxauHH b BH«e cHTHajia U T , noxa- 
3aHHoro Ha AHarpaMMe. npn stom Ae- 
CjexTbi 2-4 MoryT BU3UBaTb oflHHaxo- 

Bbie H3MeHeHHH aMnJIHTyflbl H <J)OpMbI CHT- 
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Ha/ia 



Ha Bbixone 6noxa 14 , 
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CpaBHHBan axycTHwecxHa cHTHaji 
h TeMnepaTypHbift cHTHaJi U T , mo>kho 
onpe«ejiHTb Ha/iHune (hjih oTcyTCTBHe) 
AetpexTa, ero MecTOHaxoacfleHHe', rjiy- 
6h Hy h HexoToptie flpyrne napaMeTpbi. 
CHTHajibi U T , He coBnaAaromHe c U^^ 

MOXCHO HfleHTH(J)HUHpOBaTb KaX CBH3aHHbJ€^ 
HHCO C H3Me HeHHHMH nOBepXHOCTHblX 

cbohctb o6bexTa xohtpojih, J1H60 C H3- 
MeneHHHMH ero TenJiO(J)H3HHecKHx xapax- 

TepHCTHX • 

KoHTpojinpy eMbitt o6bexT oSJiywaioT, 
HanpHMep, noToxoM Jia3epHoro H3JiyMe- 
hhh, c03AaBaeMoro pydHHOBUM JiasepOM 
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C JVlHHOfl BOJlHb! 0,69 MKM, JUlHTeJlb- 

HOCTbio HMny/ibca 35 hc h aHeprneft b 
HMny/itce ao 10 Ax, 

IlpH TaKOM pewHMe H3Jiy^eHKH b 
KOHTpo/iHpyeMOM o6*beKTe, HanpHMep 
us anwMHHHH, B03 hhkciiot TeMnepaTypHue 
nepenazm no 10 K h y/ibTpasByKOBbie 
KO/ie6aHHH c aMruiHTyaoft 10 na h zuih- 

HOfl BO/IHU 0,22 MM. 

CwrHa/ibi TenjroBor o h a KycTHMecKO* 

rO fleTeKTOpOB npHBOflHT K OflHOMy ypoB 
HW H BUBOAHT Ha COOTBeTCTByKSUHe BH- 



AOKOHTpo^bHue ycrpoftcTBa, no cob- 
najteHHio noi<a3aHKft kotopux onpeae/iqroT 

CTeneHb J3e$eKTHOCTH H3 AeJTHA • TaKHM 

oSpasoM, AByxnapaMeTpHMecKHft cnocoe 

KOHTPOJIH no B3 3HMHO KOPpeJIHpy eMbIM 
5 CHTHa/iaM n03BOJl«eT 3 HaHHTeJIb HO nOBfcJ- 
CHTb flOCTOBepHOCTb KOHTpOHH • KpOMe 

•roro, b npejxnaraeivbM cnocoGe HMeeTCH 
BosMOXHocTb HjxeHTH(J)HKauHH H bnpeae- 
jiqhhh r/iy6HHu 3a/ieraHHH TaKHx TpyaHo 
10 (fcHKCHpyeMbix Ten/roBtJMH MeTOjaaMH ae- 

' $6KTOB , KSK TpeWKHtJ, paCCJIOeHHH H T.fl 
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